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Trends in Frequency Response  

Disclaimer: Plot for illustrative purposes only. NERC tracking and data collection 
of mean FR significantly improved in last 5 years. 
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Many Moving Parts  

Frequency  
Response 

Regulatory Actions 

FRAA 

Alert 

RS/OC Guideline 

BAL-003 

SOR Report 

LTRA 

ERSWG 

Providing desired 
effect 

Providing some 
desired effect 

Currently 
inconclusive   

Potentially 
negative effect 

Not providing 
desired effect 

**Dial positions are for 

discussion purposes** 
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ERSTF Measure 4  
Interconnection Frequency Response  

ERSTF Measure 4 
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ωStatistically significant improvement in FR 

Frequency Trending  
Eastern Interconnection  

2015 IFRO = 1015 

*Plot from DRAFT 2016 NERC State of Reliability Report 
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ωStatistically significant improvement in FR 

Frequency Trending  
ERCOT Interconnection  

*Plot from DRAFT 2016 NERC State of Reliability Report 

2015 IFRO = 381 
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ωStatistically insignificant decrease in FR 

Frequency Trending  
Western Interconnection  

*Plot from DRAFT 2016 NERC State of Reliability Report 

2015 IFRO = 858 
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ωStatistically significant decrease in FR 

Frequency Trending  
Quebec Interconnection  

*Plot from DRAFT 2016 NERC State of Reliability Report 

2015 IFRO = 179 
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FERC Notice of Inquiry (NOI) on FR  

The NOI seeks input on whether and what action is needed, 
including whether to:  

ÅAmend the pro forma LGIA and SGIA to require each generating unit/facility 
connected to the BPS to operate with the governor in-service and 
responsive to frequency when the unit is online and released for dispatch 
(unless agreed upon with the BA) 

ÅThe performance of existing resources and whether to impose primary 
frequency response requirements on existing resources (in Reliability 
Standards, tariffs, or other formats); and  

ÅRequirements related to procuring and compensating primary frequency 
response. 
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Developing the EROôs Stance 

 

ÅNERC believes that frequency response (as part of overall 
frequency support) is an Essential Reliability Service (ERS) to 
the bulk power system.  

ÅFERC has enabled sale of primary frequency response service at 
market-based rates; NERC believes that frequency response 
included in the pro forma LGIA/SGIA would be a conservative 
approach.  

ÅThe ERSTF final report recommended that ALL resources have 
the capability to provide frequency response (and reactive 
support) when operating in a condition that facilitates 
frequency response (e.g., non-baseloaded).  
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Developing the EROôs Stance 

ÅProvisions for market-based sale of primary frequency response 
provides a mechanism for entities to be compensated when 
reducing generation output for frequency response reasons; 
however, there are no requirements that ensure that resources 
have the capability to provide frequency response. 

ÅWith a rapidly changing resource mix, ensuring adequate 
frequency support is a necessity for BPS reliability. 

ÅThe RS/OC Guideline is being modified to include asynchronous 
resources pursuant to Recommendation 1 of the 2012 
Frequency Response Initiative. 
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Frequency Response Requirements  
Different Approaches, Different Considerations 

Not Required in Interconnection Agreement Required for All Generators 

Relies on third-party/market mechanisms to 
meet requirements 
 
- Requirement would apply to BAs; no 

requirement for GOs to have capability 
- No measurable performance for GOs; only 

Interconnection and BA FRMs 
- No requirements on deadbands ς GOs can 

set however they like 
- Wider frequency variability ς status quo 
- No requirements on droop ς GOs can set 

however they like 
- Tendency to depend ƻƴ άǎŜƭŜŎǘ ŦŜǿέ 

resources to meet BA FRO ς what if 
offline? 

- May drive stability risks for unbalanced 
response ς heavy transfers on interties 

- BA approach is unique to North America 

Interconnection Requirement/Rule/Reliability 
Standard for frequency responsive resources 
 
- Requirement would apply to all applicable 

GOs ς άŦŀƛǊ ŀƴŘ ŜǉǳƛǘŀōƭŜέ capability 
- Measurable performance for GOs 
- Requirement for reasonable deadbands in 

support of frequency stability 
- Projected (seen in ERCOT) tighter control 
- Requirement for reasonable droop 

controls in support of frequency stability 
- Wholesome reliance on all resources ς 

units always online 
- Operator flexibility 
- Uniform response alleviates intertie 

pickups 
- {ƛƳƛƭŀǊ ǘƻ Ƴƻǎǘ ƳƻŘŜǊƴ ǎȅǎǘŜƳǎΩ DǊƛŘ 

Codes 
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Potential Areas of Focus  

ωBAL Standard 
ςDoes not guarantee performance, measured by median 

performance 

ςProvides consistent methods for measuring Frequency 
Response and determining the Frequency Bias Setting 

ωAsynchronous Resources 
ςModifying RS/OC Guideline to include desired operating 

characteristics 

ςCoordinating with IEEE on Standard 1547 for DER 

ςNot currently required to have the capability to provide FR 

ωPlanning 
ςFrequency Response studies in the planning horizon 



BAL-003-01: Balancing 

Authority Analysis 

 

Presenter: Rian R. Sackett 

  

  Contributing Experts: Dmitry Kosterev 

                   Bart McManus 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  

Click to edit Master title style 

BA Level Goals 

ÇReliability and Compliance 

ÇSystem Monitoring and Analysis Toolbox 

ÇTuning Plant Level Controls 

ÇEstimation of FRR Capability 



B O N N E V I L L E  P O W E R  A D M I N I S T R A T I O N  
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Reliability and Compliance 

ÅR1 takes effect 12/1/2016 

ÅBPA BA has no issue meeting BAL-003-1 

standard 

ÅOur focus Ą Reliable operations/planning 

and building tools for faster analysis. 
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System 

Monitoring:  

Email Alerts 
 

Rank1 PMU = W073CORONADO__02 

Number of PMUs Affected = 47 

Frequency Change Magnitude = 0.09742603 
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System Monitoring: PMU PI Displays 
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Click to edit Master title style System Monitoring: PMU PI Displays 


